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(57) [Stt] 

s 1 <D%m&m 25**1 <Di$w t &m± 

^J8$ftfc*2 0»W*K2 8 *t:<fcoTfl|$$*i&E 

»*Ett*fHwi5V*T, *^^y^(i*2 0i»ft|R2 3 
^)*lo^»2 6tcJKjKSHTi5>), £OS2£)#&fiR 
Kli*2tf>Jt«2 9 a, 2 9 b tf^flcSftT* »K * 1 
^«BS^*2O^Si:i±*3<i0»K#R3 0 a, 3 0 

b#a*aiiiT*i?, *io^«ua»iiinfc*3 
»2^tti:a*iiinfc»3<oa«#K3 o b<o±s 
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iftHa^P 1 0-289984 



1 

i ] * i <omm&m tzomi <omm&m± 

S ixrt: S& 2 Oaf «#R t K i o T *JS S *l & E«JB O * 

3&^afflt*«o±ffiflj kjim s fttz^mm^ 

frE**'*v* ti^2 OiffcfSROfS 1 OHfflKJgjSSfi 
ft 3 Oif m#RO±® £ flirE¥*#*SO±ffi k <V&& 

**«rE« 2 ocasBnaA ji s ttfc* 3 02gm#Ro±i5 

<h f&E**#**o±ffi fc OSES! Lv^t^H 
«fci-***#Efl»«o 

[w** 2 ] mi o* m#R t £ o* i ^*«*wk± 

mFE* * ✓ < v * lift 2 o*»R<0« 1 (DWmzftm £ ft 
Ti3*K iO«2 0«»R^li»2 0El«^ja$^-C 
£*K WIE*10Hffi2irrfe2 0EI»*C«i«3^a»«fr 

R**SAi&£avci3 *k «rE»ioia«B^fli;s*Lfcfr 

IB* ^ v * O ft 2 Oaf mteROiiffi t UE-^af 
0±ffi£086lBt3&*lMrEi& 2 OKI«KS#&t;h.rt:j£3 O 

* & w £ £ #m 1 1" & **#E«««o 

[»*«3i ft i <D^m»mt^<om i ^ii#i± 
jkjk # n*: « i o&ikR * i oft i (ommm± ki&isl 

£ft^cft 2 K *oT#ja*;h.&E«fflO* 

* a? v * **#*#*«0±ffifl!J^»ffl;* a^jt^af #E« 
«6«0*jft:frttfci3V*t\ 

ft 1 OEH]Se£;£1-&ft 2 OHHRXlfuO* 1 OEn«K 
Ktt&«TE*10**#:R4:»J«"i-*xei:. iftEft 2 
Oift»R^J(!52 0iaSB*:»«;1-*XSk, f&Eft 1 Oaf 
m^R, ft 1 <7)I6S1R^ 2 o**#R#5gJ* * ftfc 

frE» i ocaastffirE» 2 oKjast khb#i::* 3 0*^ 

E«R«oftS*tto 

4 ] mi oaf m^R t - oft 1 oaf m«R± 
h3kik$ tifc» 1 (Dt&mmtzvm 1 o«j»R±^®a; 

S^fc»2 0**#Bti:^J:orfl|«*ix4E«fflo* 

* / < v * ***af O ffl K S£ & * ft *=■ * * #E« 

*2 0»»R«rJBJ«i-&I8i:. lUE* 2 OttlftR** 

iSixfcn^icirEiRiosmflcRtaatriei:, « 

E»2 Oi»»RS:*<bnaWfi9Ullfe*L"CtirE« 1 Oaf 

«#Rfr^as-e-&#i ocaffl*jB*'r*xei:. «te 

»2 0»»R^*2 0ia»*JgJS-r^Xgi:. ItfEftl 



oaf «#r, * i (ommmjSivm 2 oiiftn^M $ 

it/cUEft 1 oKWklitEft 2 oKlffifc KWStcft 3 o 

af#E**«0«it*tto 

[IS#S5l I$a3i:isv^, ItlEft lOHSft** 
1" &ft 2 OiffclSR&U^ Oft 1 oHSBKSltattE* 1 
Oaf«#R«r®flEi-*xeoa. lllEft lOiKltRXtf 
WE*2 0if«#R«:»jaci-&Igi:, iE*2 0ft 
ffi, ME^10#fe^RSU f lfrE^2 0^R=Srii^K) 
io ^)C^:i:J;o T19E* 2 OSfeltR^fS 2 oCOgB 

«:»ffit4iak, ffiE»3 0*«#R*J&JftLfc&, 

- o^3 03»m#R. tirEi»2o**#RxirflirE»i 

OJ6i»RS:gf5EW S & C t \z X o TltfE# 1 O* 
m#R. ITEJU 1 o«tRa WttE» 2 Oaf WfltR**® 
ffi * fLfcfrE* 1 OP3» t «TE» 2 OEDSB i UIW|B#lc1tr 
E» 3 Oa«mteR£S#>&tfX?I£ SrWi-^> - t 

i: 1- & *af #E«««o»it*ifeo 

[ W*S 6 ] *ig^*^0±ffiffliJ tc^S; S *t/c » 3 o 

jpfeSiR^ io«3o««Rrtn®ja:$ix«rE*2f** 

20 mzmmzft&m i<on>9? v ue* 3 o*fii»R 

Jitc^^timJE^lonv^^ bt®i-^^4 0afm 

ftmt . «TE» 3 0»*R±0«rE» 4 Oaf «frR**Jg 
«S^R 4: t & i i: *: i *t -6 **#:E**11o 

7 ] m ^ JBjS * ft-fc » 3 o 

*6»Ri:. -0^3 0*fe#RF*gtc^^ttliFE^^S 

ji * rt.«rE» i^3>^Ftan*4 oagm 

frR i: . tirE« 3 0«6»R±olfE» 4 Oa**fl«OTg 

30 fl£Sixrv^4v^1i«S:i&-3a:Jp$"Ca^ftli«d«4 0 
ffi^R^: , «fE* 4 0#*#RXtT|»E* 4 0*6^R± 
K?gfiSftfc»5 0«*Rfc. -0^5 0*fe^R_LtcB 
*Safcj|S5^af*fltRfcft*i-*i k 
2ftfrE1SSBo 

T\ IJE^frJtSoiffiflBcj^jS^tLS^BIR^H 
J^:M0SSb7>yX^^$ibt:tl, frEJS 1 O 
n>^ ^ h liMEMO SI h 7 >*JA *<DV-x~2L\± K 
u-f >o— tLfv^ c 
40 fgftSle 

IB** 9 ] 8 ^EKO^af #E«8«lw*3v^ 

mrE^3O*6^Rrt^^^tLmEM0SMh^> 

v^^ov-^x<± kuw >o<fe*na«*n&ss2o 
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fc*6 0i»»Rfc. wO»6 0tt»Rrt^JBflESniitE 



(3) 



ftfflW- 1 0-289984 



3 

M 0 S M Y y > VX 9 <T> V K l"f 

ti?z% 2 <o n > ? ? y e <ommm±i~M 

^LitiWlU^2<D^>9 9 HcgMaSJiTttfy 
i <7> If y h jfctf^SS; $ ftfcflrfBSS 6 0*6»R±i:?Bfi£ $ 
*lfc*7©»liRfc, fltEft 6 <7>*6»8SaU J ffl2H 7 <D 
HmmiKM ITI&JSLZ ixMiMO S m Y y > y'X 9 <D 
V-xXli KL"f > Offe^KSHsc § ft&H 1 O ^ > 9 9 
Y b , ffifefg 7 w^«H± $ nmi% ion-/; 

* h i»t**4©iW#lli:, ttlE* 7 ©»6»ll±«5 

3?«RttK«3*4«>IMI«i, itreguoautttK 

K&&2ti&flSl<03y9 9 YiMl&tiJMb, frE 
JM««tR±U*4©*lMtt#*+*I8i:, 1(0 

nt 4 oMMtRfttfiireiit 8 oiKitK*jra Litre* 1 o 

3 Y<oam-t>m&*i>ftWz : i&$Ltz>j:mt^ z 

nrnti^nzm 4 0**#«*j&jsi- hTMt > me* 8 
*#e««0ius*So 

Hit, £OJMOflMM^£tte¥*#&IE 

n««$tLSjf5io3>^ 9 h*^j&*sxgt, its 

*3<7)if6^M±(;*4 0ij5fe»Rt^fi£t?.ISi:, i« 
*4«>*ltil±K*8©W»R*®jj£t&ISi:, me 

* 4 ottitKRzrNEft 8 a«*K* jra lute*, i « 

0»«rtC*4 0**iW«:»«+4XSt, *e&8 

«5i»IWI*:IR*LTl»B*4 0|8liKO*lB«:»ffl** 

4Xgt, £<9»ffll.fcfM W«R&tfffiIE*4<7)j» 
m#R±K*5Wii&^R£»j£1-*Xgi, :c$5C 

[M*g 1 3 ] R*« 1 2 KettO^ittMSIERIlO 

RKH4 fitzMO SIh7 V 9 ifcfct bJM* $ 

«it*R#fii 2 (cetto^it^eiittftofifi^ 

M*« 1 4 ] 1 3 i:E«^i#E*8io 

s^si^v^, i»E»3o«»Birtici[EMosa 

t * X8 fc * S <b \z * t & - t * fc t h Ett 



4 

11***1 5] #a|^«^±MJt:*?»Sl||gca 
JftfcMOSfflhyvy^fc^Jfi+axefc. :OM 
0SSh7>v^^ **JgjS £ ftfctirE¥*#S«o±ffi 

rtKfltrEM0SMb7>y*?OV-*3Ui FW >0 

ESS 6 *>*6&|R± KfrE* 203>^ht S^ct & tT 

io E*6 0*»*±K»7 0i|»Rt»jatt*X8fc, tt 
ESS 6 OiKIMtR VWE« 7 OiKfBR* Jta L*EM0 

Z>%1<D?>9? h t^jStiXgt, flJE*7 0«ift 

RRtfWE» 8 Oitfe^lK^ma LUE* 103>^h 
oaE^»at&»«*JgJiS;+*X8i:. -O«gBF*0tr 

LT«rE» 4 OiBiRReoaBtatffi Si3:&X8 1 , 

20 - oiaj Ltzm 4 o«»Rxtr*rE* 4 

« 5 0**#KSrJBflt-*-4X8t i t ZftWtt 

t h *aW*Ett«11^»it*i6o 
[tt^fll 6] tl^E*«S:«*i-&X8^i^ ttE»4 
^*6^R^^ h y;<-t LT*E»8^«ltR*r«*|fi3 
HS*W^Ji7^>^-f*X8t. i^X8o»tw«fE 
K 4 O^R^ x h 7 ^ L-CI5E* 8 o*6mR^«l 

KmL^ltrE*40*ltIRSrX7f->^i-*X8^*«' 
30 t&ik«r»«fc + &«*ai 5^E*^)**#E*« 

[H^Sl 7] «TE»4 0*fi|»R«:xy^>^t-&IR 
t^>S*a 1 6 t:E*o#*#Ett«ll^»ai*ffio 
[0 0 0 1] 

[0 0 0 2] 

40 [fi£^^a^] DRAMtJiCaftfci-^^WflcEISJS* 
«ttt-5>^:*C>^X8*By«t&, #X8«F^V v^57 

[0 0 0 3] «^?^I^t^y^tj|oDRA 



(4) 

it • 



ftm^ 10-289984 



5 

tf, I E DM 9 5 — 9 0 7) 0 
[0 0 0 4 ] LfrLKtfh, ±EOJ:^a:»i6*tt«:ffl 

fp,(o^mmmm^tix^^^o t/;^t, igdr 

[0 0 0 5] — fi£#<o;** y ^ffl**Av*£>|fe<73 
#!l<hLT. ffllAlf. TP-Y-Lesaicherre etal., "A Gbit 
-scale DRAM stacked capacitor technology with ECR 
M0CVD SrTi03 and RIE patterned Ru02/TiN storage no 
des", IEDM Technical Digest, pp. 831-834, 1994 J HE 

[0 0 0 6] iOfit*attH3 5 «r#JHLTtt 

#hkei-*o 

[0 0 0 7] 21% '>'jr/JSi 6 l_tHff3 6 0 0 
nmOffcRfbRl 6 2*»J«U - Of&gHbR 1 6 2 H 
h*-;V*:BBPl'&o jRv*t\ h 

(H3 5 (a) ) o o^H. ^Ii:T i NRl 6 4RZf 
£ 5 0 0nmORuO2flIl 6 5 *tt*JBv* 
TMt^) (B3 5 (b) ) o #H. y V^7>f-I 
g^fflv^TStOl/y^ 1 66^Ru02ll 

6 5±i:Ml, ^tiJv^^tttRu02ll65 
SlfT i NRl 6 4 *R I Eft^^-->^tS (H 
3 5 ( c ) ) o R u O 2 K 1 6 5 

Lfclfe, ECRMOCVDft^ffl^tS rT i O3H 

6 7 £ 4 5 0 wmm-r&o tai:, t i nisva i 

IRl 6 8 ^ffiT^ffiHJgJfiU A 1 h 

1S1 6 8, SrTi03^^rt^y^I116 7, 
Ru02Kl«f®16 5tf^ (Al/TiN/S 
rTi0 3 /Ru0 2 /Ti N/poly- S i ) «*flt£ 
©tt^y^lfin (03 5 (d) ) o 
[0 0 0 8] 4 is, ±IE8£*a*"C(±*«Kffi3 v^^ 

DRAMH»flJ1-&»>frnU\ ±I£IgOtt:M0SF 
ET^Mt^ISS^e^ h**J&«-r&I8«3&*f* 

MOSFETOV-^XIi KH >i:S»Ltv^i:f 
[0 0 0 9] Ltf*L***<b, ±Efc*j£ttf-Cli* fttto 

if) <£> o 

[0 0 10] ±IE(i£*tt#-Cli, h U- 

vV- KSffil 6 5*BI3 6 (A) iZ7F~$~ £ 7 I1Z-? h 'J 



6 

^xflcKBEgl" 4*£\ H3 6 OA- A ' Kf&oJtBfE 
ifJb4i3 6 (B) tc^snsi^U, XYV-VJ 

- KSffi 1 6 5^>U-/V-K3'/?? h 1 6 3C 

-vV- K3V^?H6 SriMr^/tv^lfiififfiSl 6 7 

* ifc a, Tittt** ft z> m& <r> * t * < v * am a « *u m 

10 [0011] 

Sii Ti/^l, T- Ji 4 fc v» ? Fdja.£j&* 
[0 0 12] 'J V^57-( — co|56#jy.±tc^ h U 

[0 0 13] *^*1?)IWI±, W&mo^-f/^y 
*©»*KIRLT¥ifl*b*iija+4Cfc:^i&4#*# 

IBtst^ tr o« is*tt * titti- 4 - 1 k. h 4 a 

[0 0 14] ^:f§^c0^2O@&«JIS, Kv^-V^v*® 
[0 0 15] 

- <ow. 1 oneMtiu: u»a * tifzm 2 (ommtem tizx 
fix a*), i»e»i©H«csa&4*ifc!iS3«>**# 

40 *«©±ffifc©e«K***Lv»£i:*#ati-*4. 
[0 0 16] Sfc, ^51^14, «10*I#It^Off 

1 oi»*#BLhH3l5**iifc* 1 o«t;ioS 1 <n> 
«ltllLhK3KJS*iifc»2 0**#»i:KJ:orfl|jS* 
4 ttttffi o * ^ / < •> ^ *«**#;*Ko±H1lll cjg* $ 

w*2oiH»mi»3 o**fltii#a*a4 atist), 

IteUt 1 OCfl»H»iat**i/;fltE*ir/<5'5'0»2 O* 



(5) 
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[0 0 17] ±IS^*#IE«^«l-i^t^ ^3W*m 



10 0 18] Sfc, »l©«#Ri:-«>* 

i o m%m± u»« s * i w*£*iR 

2 OfcWRRtf-©* 1 ©D3»fcKtt**rE* 
l<D8*#R£?&j£1"&X8i* frEf&2<0*£*SRK£ 

2<onas5*^fi6i"*xet, use* i <*>*«#r, *i 

OiWHtRtf* 2 ©SmiMtfErtSitfcflrE* 1 

m t ItE* 2 OEMS fc 3 Wjgm#R*&*& 

trxet (»ft*ttAti- 

4) . 

[0 0 19] *i©»«#Rfc-«>* 

1 ©*m#ILt 1 WffiSiRi 1 

ftflkK±Hga 3 *.*:» 2 ©&«#R tWo T«* * 
it* Efltffl © * * >< 3" * *«MMHWM>±lifli K»* * 

18 fc. #E*2©«»**W?»fc**+ 
*X8fc, t»E*2«)«WI* f 3HR»K**** Lfc »* 

cwe* i ©gm#R*s&frx8 1 , ire* 2 0** 

J&iZb ua^WKBt* fCUEII 1 ©*mteR*£& 

$*a»10lH85 i &:J&JS; , t*Xgi, |JE*2 0»'"""' 
K8 2©I!D6S*^)ii+*X8fc, f[E^lW*m# 

& 1 o$m&&if% 2 w^m^K^fiE^^-^WE* 1 

[0020] iioa^, fg2o«6iftR<0Ti-Slloft»R 

[0 0 2 1] ±E**#E*»««>«a**AXO r Bi: 
i*Uf, JM©Dfl»fc*2©B3»fcKHI*C*3©** 

ftR£ffi*!>&tr©-e, |!!3iXg<Olf^:4Lt:fi»Su'fl;* 

fccfcwc, $3<a*m#R©£3*li' s ^<t fc- 
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[0 0 2 2] ±!E$Sit^feAS.U f BCi5V»T, tSit^S 
AKi3V>TlifflE£l ©H6S&#i"&$2©»»R&U f 

1 ©HttlwISttifllE* 1 
IgOft, S8S#}£Bi::£^T{ifllffit&2©*£*aR*S 

f,casitttR*L-c«rE*io»m#R*sstii*** 
nrE*2o*m#R*»«i"*x8t, BiriE»2o*m 

UE*lw»ltR»0 f *llE*2©*liR*a*?tt 
H»*t * - iWo -CfrE* 2 ©**RC* 2 ©El» 
io «r»ft+4I8fc> flrEIMOsimttRtJ&Sl-fc*^ 
©£ 3 ©*«#K. WE* 2 o»*#RRO f WE* 1 © 
jftHRtBHeif S Bt*1-* - * K * orUE* 1 

ifE* 1 ©WilfcRtflBE* 2 co«SfrR* ? ^ffi 
5*ifc«E* 1 WEfl»t«E* 2 ©PD«fcK:mB#KflE 
* 3 cD»S^R^a*^tfX8 1 **t * i 7 I- LT & 

[0 0 2 3] ±E»»*ifcA£iiV»T, WE* 2 
(?) R £ *6*iR X S. V £ © R X ± <0 R Y ffll 
JfiU ltE»l©IHI«*#i-**2«>«6»R»0 , i»* 
20 ioCPSR»:K»t4lt(E*l wgm#R*^)£1"&X8 
«rE«»RXt«*l-ax8i:, tilE«»RX?rS 
4RWi;|^±-f *X8i> 1»E«iRX*»a*ttKlK** 
fifc«5*i:*FE* 1 O^mfrRtrSiitrXSi:, 19 E« 
HRXJiRtFWE* 1 OiiftRirtEffiiSY^I 
BS:t4X8i:> WEWtRXRtTilrElMiKYtaWW 

UBE±LTfrE* 1 oww^ROTerts^fciiE* 1 © 

H»*J&j8t&XgfcK±oTffT iTKLTti^o 
[0 0 2 4] tfc, iEHft^ifeAKi^T, irEHl 
©E3» 2 Oiffe^RSi/i ©* 1 ©EI» i:l4it 

30 «tttfSff 1 ©2gm#R£^)£1-*I8$r. «TE» 1 ©* 
■ «#RfcJ&St*X8£> 19E*1W4S#R*S^± 
^U«rE»2©l6liR*»*t*X8i» «IE*2 0« 

*Rta«tttR*Ut:«[E* 1 

fcltE*l©EI»*r«*+*X8tCJ:9rlf^ 

[0 0 2 5] ±Elia*iSfeAi:*v>-C, «TE*1 
WCna5**t4H 2 coteitRS^-W^ 1 ©IH»t:»»t 
4ltE*l *X8*r, tE*10* 

mftR. ttE* i «5«e»R»a f t(rE* 2 v^fomr* 

40 SKt*X8t, iaE*2<0**#R*S-9iTl-WE* 
2 0««R* > »Jft+*X8fc» 2 Oft*K*3tt 

wici!fe*LrfrE* 1 o*S#R. irE* 1 <?)ffi#RS. 
tTWE* 2 ©**fl*WB«3ftfcHE* 1 wfasp^B 

HSii, ^it#*«(0±msi|i^fiS:?^^*3(0^R 

t, ro*3«5«»iinc»a*MtE**#afe«^* 

b£ $ ftitiE* 1 w =» > 9 1 bt«-r*^4<7)*m#R 

i: , fKEJB 3 ««»R±OllrE* 4 OltfflM * 

so nrv^ J rv>W*^-i5cl¥$-C-l^Wi:S ; ?®4<0*6Ji 



(6) 
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[0 0 2 6] ¥*#**0±ffiffl»;:JB 
rtS*ifc*3©*6IMti:, £0ft3 0«JtKF'jlcjgA3 

+** 4 , ftTEJMoiBftK±0ifreJM 

$ Jit v>fc * J£— $ 
«>**iil±»=»J«S#i<:»50*«#:Bli: 4^ t 

[0027] *rE»9iKiJv»T, itiffe¥*#*K<03iffi 

ffl $ tl^S-SSJKlcH t fitzU O S 1! h ? > 
*&3<bK*U mtim 1 co a > 9 ? MiffEMOSS 

[0 0 2 8] ifc, «HB»WtiJV»T, ttE«3«>|&lt 

RrtUJ&JffiSftflrfEMO SI f 7 > v^cov-^Xti 
KU-f >coftfe^tcg^^^ / £^ 2 co=7>'^^ ht, ico 

[0 0 2 9] ifc, **#*BLhu»j*S*L 
I^ilCIJ^MOSIF^^y^^i:, £C0M 

0 S S h ? v -y* * im& £ *LfcttE¥*#»iK0±Ii 

J&J&ZtiffinZMO SI h 9 V v^^cov-^XIi KM 
*K&&3*t7t£2c03>?^ hi, frfB^60 

WW 7 O ««R «• JTS L T S fiKTEM O S a b 

7 > v * * co v -*xi± k u ^ xom-xizmm ztizm 

1 co n > ? * j. t „ uiEig 7 oiftiMLii*;** 3 iifirE 

*i*>3>** hts-r^^4cosm^Mt, ie»7 
4 v&w.i*mRVMu% 4 <Dtmm±izM,j$.$ nt z m 5 

[0 0 3 0] ffiE¥*#i**K j:ittf, »3a«*K± 
* t ^3flTV^v^Mtc^4 cOjffe^K (— JiSMtclii 

mi co3>^^ (-^tcii* hu-vV- 
ior*i/w®«izii^5WifeSK (-«:fi$tc«i*i- 

«#BI k % 5 co«S#ll (-teWtca^U- hSffi) k 

©Eg ii 0 4 ntmms. vm 5 ottftK «r©sx.-e^j5g: $ ft 
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4) ^feHi-^*Si^14co^t^SrPP$IJ1-iii:^T-^ 
fe«!ttaftv>¥ift#gfl| (DRAM^) £ 

[0 0 3 1 ] Sfc, *3MfJI±, *«#*«co±®fiiJtc^ 
3«3fB«KSrJgjft+4i8i:, £<Ogjl 3 VtmmPHztf! 
5B i t i *#*«^a3fi*^lc0 3>-^^ hS-^jS-fa 
XSfc, «TIB*3©l6«iLh»:»4«)i|ftlMRtjgflEi-4 

io iii, ttE*4oimt;&zwEJMo*MKR*jra 

lfflSfc8W^R«:|&£-t*Xgi*;fr-*-*£££ 

[0 0 3 2] W**«co±ffifflKlil 
_3©*B»R*^«1-*X«i, £ co& 3 co*g«R|*i nfl 

BB^j^^jg^USficSfL^IS 1 C03 > ? >? \. ij&fo-fZ 

Xgt, ffiGft3 0lMK±c«4att*K*$A-*-& 

Me«8 0ffi||lR«:^Lr«ie«4 0|bltR03K 

mzm 4 coifm^R±ic^ 5 wjgti^Mt^ig 

[0 0 3 3] «TE»Wt:4JV»T, ffIB*iS«:»«60±ffi 
• KSfc^WBtKHf titzMO SI h 5 > ^*3Bffi 

■tZZkiffit L^o 

[0 0 3 4] tt: % mtmwizis^x. mmm3<om 

tcfrfBM O S M h 5 > * co V - *XI± K U W > 

k . mffB^ 3 cOfls&Rrt ic^Ffe^ 2<nuv9if h 
3*tSVf7 hilftS-JBlfii-iXgtS-sCjic^i - 

iff ia> 0 

[0 0 3 5] **^»«co±®fflHc^ 
4 « J f-fl'«K»cH**ifcM0Sfflh7>5;^^tJgjfi-J-*I 

#XE0±iBflg{:«6 0«|«K«r»Ai-«xs&, ^co 

^ 6 Kif&feM o S I h 5 > ^ co v 

liKH , >co-*t«^-ts^2co3>- ; ?^ hS-jggE-^- 

^xet, ttrfs^6co^M±tc|jfe^2cb3>^^ h 

a LfrteMO s a h 9 > ->*^ ^ co v-*xn k u -t >co 
50 fifc*tsai-&giico3>^^ htgatiigi , fr 



(7) 
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!5« 4 oWMtRt/IIlE* 8 0«MI*rlta tiTE» 1 
i«)j(H»rtK*4«5*m#*t»*t4I8i:. HE* 

[0 0 3 61 flSE&EKfc^T, flJE$8B£^j£1"*I 
8li, lirEHWOlBIWR** V ?/<-fc LTffiE£8« 

8 ©|»R * ft K x ? * * ^"J" * 18 fc ' 

i ©I8«5ft LfcttE* 4 «*&*§R£ x 7 f^y 

[0 0 3 71 1&E56lKi3V > "C\ frE*4 0*B»)fi«:J- 
■7 f- y ^r-f 4*UlBE» 8 (Dimmit * 9 i ftl^ 

[0 0 3 8] 

*>w-->v-Km«) tome-fit* 1 *^** i<7) 

&R) £l^»4<o»iSR (-feffltctixyf-v^IS 

iMtRjuniisoiWR**^^*** 1 *) cfiH-r 

SOT, tajilf^xy hx^f- v^^fiii"^ 
[0 0 3 9] 

T, Stacked Capacitor *«*Lfc*'f + 5 7 * RAM 

[0040] sr. *»wo»i*«0efflc3v>-c, b 

1 (Al) -H4 (A 8) C^Lfc»ai8l-Lfc*«o 
-Citt^1-*c fc*5, (Al) - (A 8) 

1* (> * 'J 7 U ffllS) fcTFLfciO-CfclK 



■ 
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^B) o 

[0 0 4 1] 41*, X*fl*ffl*»Rl 2 

h5>S>**jMMfcEMS*i*o SfeK* r-bE 
Hi 4 0l9H£&ttKl 5«r»rtU y-bEJIl 4Ffl 

Kmmmmmi 3 taa*»ftt&o a^-c, vn«it 

1) o 

[0 0 4 2] o£K> VRlftltlRl 7**«U i^l 

n«ttRi 7Ri?mmmmm \ 3*r i E»i:^ta 

IRftKl&i LT3>^^ h*-;v&t/E&it 1 8 a, 1 

r^»«RtR I E^CMP*0*fti:±ot¥lftL 
20 Efill 9£^j£t& (A2) o 

[0 0 4 3] £i3> Eltl 9ti, H*LTv>&v^ @ 
1 (A2) K^TDRAM-fe^T W$l®Otf y h& 

so ^vitwio-*^***^ *ott*u(*fta"r&* 

[0 0 4 4] o^H, 1F^*6«*R2 0 -^1 
2 2 (A3) o 

[0045] iF^«m2 3«iu ;oi 

IB^B12 3 0Bf3eo««tR*Lr^2 4*«tftU 
^^^2 2 0»®^Sai*^^c av^T, Z<WK2 4fl 
40 ^rii«R^:ffi*ji^^:ft. R I E*fc io TIB H*atR 
2 3 (0±ffi * - 0»«RO±B**ft < 4 £ * 3 K 
t, -fy?2 2 H»a**L**^^v^fflTfll«ftS2 

L"CI±, Pt (77*+) ^Ru (^r^^ 
A) avMiRu02^*fflv^&C:t* ! -CS* (A4) 0 
[0 0 4 6] of **L4v*a«*l'v 

X7f->^ r «ka«Pt-i^'C»*L-C«n«»R2 0*® 
50 *^^v^fflT««S12 5*^t^7t2 6* 
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BjK-ra (a 5) o 

[oo4 7] o^n, *\'^?mmm2 7&v** 

t^y^«SR2 7R^**^*JB±«mffiJB2 8 
t^>^i«j||R2 7iLtl±, SrTi03, Ba, 
&o ifc. *+^v*JB±fllWffi«2 8 ^^^afm^O 

mmmtLxi*^ T«ii2 5iH«, pt^Ru 

*VMiRu02f*fflv^iti«tS5 (A6) o 
[0 0 4 8] o?c, *NIieMfcK2 3&lF*|!IIttttR2 

0 4:RIE*i:j;oTl«6?)«iLT, 

-/i'* VEj»* 2 9a, 29b U Eft 1 9 OS 

(A 7) c 

[0 0 4 9] m-X, W*(0»«|»*Jtt«Lfcflt, 

fSfc £ fcK, L4v>ffi«lcj3v>TliE 
«&3 0 h*K2 9 aS^2 9 brttcfMi"^ (A8) 0 
[0 0 5 0] J£l±OXg^ioT»jS$ixfc<>0-Ct±, 
*t^v^lJ:«t*2 8©±ItyiJ 3>&«1 1 
<D ±M t <Dm.m&m$L 3 0b <o±m t v y 3 >&jR 1 l 

i28 <D Jiffi t v U 3 >&fo l i ojip <omm^ E 

t*Sv*) £&o~Ci3*K Sfc^l/- hE$&3 0 a, E 
#13 0 b&Wm*£JHK2 3 0#±It->ij3»«i 

[0051] ifc. &±<Dmx Ltz j:mxi±, mw.mz 

*K2 9 a . 2 9 b ft UIW]&#t;:iI*^tr £ t 

J: V)-fV- hE»3 0 aSWO 0 b *ra«FfcJgj«;-j- 

[0 0 5 2] *»WO#2lfc»3KJRK:ov>T, 
05 (Bl) -H7 (B5) ^mLtzM&JLmiZLfztf 

* i Mt&MBmi^i- ^mmRz/M^i- hm^^^mi- 

[0 0 5 3] »l|6ttJBS8tci3ftt*BI2^Xg (A3) 
K3 1 «i«OX8T*RH6»|R2 3 IzftZMtiCf 
[0 0 5 4] o?|;, JIMIfettR2 3&vimm3 1<D 
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ffiSrSHi^-^^o 39cV>T, :^2 4 rtlCig|£R*ga& 
&A,rtfft, R I E*UJ:oT»Wi|6IMt2 3 0±KJ: ij 

T«*«*2 5*Jgj«+* (B2) 0 
[0 0 5 5] **^**;£L*v>ffi«S:U-:; 

* + /^>^«T«*«»2 5 2 6 

ho ^<Dt£, JIMjKiftR2 3 0Ti:x7f>^ h 

(B 3) o 

[0 0 5 6] **/<->*JB«iR2 7M^rt 

• B«»K2 3. »ejttK3 lfi^lMSl2 O^RI 

20 E$l?g2 9a. 2 9 b *®jSU E* 1 9 OSEffifcRffi 
1"* (B4) o 
t0 0 5 7]Wi »lSt»JBlB^i5»t4Xe (A 8) 
tra«t:LT, **'**s9im'tZ>mi&lz&\,'>xte** 
^'v^lliii2 8<D^n*>t%Z>7U- hES&3 
0 a *Jt2 6rtfc^j£i-&fcifcK, **/^>*£;&L 
&v*fiS*Ki3V>TliE*3 0 b *7t2 9 aM2 9 b 1*1 
^Wt&-fZ> (B 5) o 

[0 0 5 8] a±oigt: J: o TSiSS iifc t Ot:isv* 
Tt, -tE«l*JfiJgffitra«of^ffla*SrW^ii:^ 

30 

[0 0 5 9] ofi:, *»WO»3 j|*Jgffl^o^T, 
H8 (CI) -H10 (C6) K^LfcRJSXSKLfc 

mmtmmmx*>y), ttzmi%immt&m-tz> 

[0 0 6 0] »lH»»ffiH45Jt*H2 0Xg (A3) 
Oft, VMIBIKR3 2 £i£«U ^60SF4I£^R3 2 o 

^fflTfl!l«®l 2 5 iMJ&-fZ> (CI), 
[0 0 6 1 ] off:, Jin«jftR3 2±ao f *^/<i/^ 

(C 2) o 

[0 0 6 2] o^tc. ^tA'v^tL^»l/v 

* + /<->^«:*+«ffi«oJiMlft*R3 2 

SC^3 3i-CDE^^X7 h^yf-y^Hi^^izX^X 
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«S«2 5t*t&^2 6Sr?glSt& (C3) c 
[0 0 6 3] Eltfe<BX8 (C4) - (C6) li, *1* 

jfc»»fcim*x8 (a 6) - (a 8) t\iimmx~& 

*K 010 (C6) C^ti^e **/<v**#1"& 



4&7"W- bE»3 0 a^2 6rtlw^tfE*tL^i: 1 1 
e ^^^->^S:*La:v^«Hi3^"C(iEtt3 0 b** 

7t2 9 a£*/2 9 b ft W&fi; S ft * o 
[0 0 6 4] &XOX8^£oTg^£ft£iOC£v> 

[0 0 6 5] o?i:, *«WO*4 jllfcJgaR^^v»T, 
Ull (Dl) -HI 12 (D4) Ic^LfcSJilgKl, 
/c^ctPt^o 4£> &#tt4flM£RXIi±E*l 

r lift 1 HJIHKJR & HEX tftttfrt * K93 * # 

[0 0 6 6] *lSHIiJBS8^45»t&H2 0X8 (A3) 

oft, ^mE^^aur-^^Bfrfe^ff^^^ 0 ^--^ 

**/<->*OT1BIWE*2 5 ifflStirh (D 

1) o 

[0 0 6 7] ore *m»»R2 0±X^^^v^ 
fflTitSl2 5±i:*IB16ftlR3 4 Sr. *<0±B^* 
^^y^fflT«M2 SOlffii: 9 ft < 4 * K 
(D2) o 

[0 0 6 8] ore ^^/^^ttLft^SW^y 
*M?«v\ ^^/^>^ft*t&«*^SB«»K3 4 

Sn«iRR2 0 i»tti$^ *-v/<v*fflT«**E2 

5«r*"T^^2 6iMJ&~tZ> (D3) o 
[0 0 6 9] aft, »l3Stfc»«K**t*X8 (A 6) 
- (A 8 ) fc H#*>X8fc i^H2 (D 4 ) K*Ft 

ffl±««SJB2 SOWT^**^- hffi*83 0 a** 

7C2 6nfc5&jS3ft&fci:fce *^^y^**Lft^ 

««Hi3V»T«iEiR3 0 b#5t2 9 aS^2 9 bfo^M 

$L2tiZ> (D4) o 
[0 0 7 0] JSl±OXetwioTfij6$iifct»0^v^ 

[0 0 7 1 ] *»WO»5iaii«BUo^T, 
013 (El) -015 (E 5) t:^Lfc8fiX8KL 
fc#otRHtl>o 445, £#»41*JScS*li±E*l 

&»tX8t>**rt:i^ 4SK*S4v>R9-ft<bKov> 
T (i ft 1 UltJ&ffl 0 *»S * & ISffiS UWE t * KMSr# 

[0 0 7 2] J(Sl jafc»»H45Jt&H10X8 (Al) 
-H3 0X8 (A5) kBttULT, **^v^Tffl] 
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12 5 ^thK2 6 Soffit* (E 1) o 4£, 
HI 3 (El) K*t*?4^R*ftJSt**7Kl^ 
[0 0 7 3] ore ^r^^>^l«»82 7»tf** 

/^>^ffl±«*si2 sfc^atsfcaoi^RRtf* 

«Rt)H**«1"& (E2) o 
[0 0 7 4 ] ore ^t^ , y^fflJiitSi2 8> * 

mimm 7> «nft*R2 saviiniwiR 

io 2 0 £R I E*^ioTa#iWClR* Lt\ 

*-^aiFEi»»2 9 a, 2 9bSr^JfiU E«190 
SffiSrEftt* (E3) o 
[0 0 7 5] ore W*^**R3 0«r#8t* (E 

4) o 

[0076] m^x, mmm3 o, *^v?ffl±nm 

ii28, **/^>*fflil&liR2 7 Sr-xy^Ay^C 
M P ^O^St: «£ otlit £ - t \Z X *» ¥fiflS*1r 

AV&S2 8 i: 4* 71"- hE$l3 0 a £/\2 

20 efll^J&t&t iifce *^v*£*L4v^$K 
j3V*"OiE»3 0 b£7C2 9 9 b rtK^JSM"* 

(E 5) o 

[0 0 7 7] U±0X8U*oTjRift&ftfcfc*>K*3^ 

[0 0 7 8] ore *56WO»6Htt^»t-ov^T:, 
H 16 (Fl) -HI 8 (F6) ti^L)t»aX8^L 
^^oTR591"*o 443. **W4*ia:i!*li±E»l 

30 s»ax8t**3t*!>, ^{ZTr^^mn ^tihK^ 

[0 0 7 9] »1 jt*«»C45lt&H2 0X8 (A3) 
coft. *«RSr*«L'Crit ! SrBfS"0»tt^^--> 
**^*fflT«WS*2 5fcKj£1-& (F 

1) o 

[0 0 8 0] o^e **/<y*ffi«i»R2 yRtf** 
/*v*ffl±fl«ffi*2 8*«*#8U i*t5)*Bf5eO 
ff^tr/^-^V^LT^r^^^v^Sr^l'^ (F 

40 2)0 

[0 0 8 1 ] o¥e !Pfl*£i«2 01^^^^ 
±U«W**R3 5«:«»t* (F3) o 

[0 0 8 2] ore *#L4v>««fcVy 
*bT«V\ ^^^y^t*+*««0*WiftiliR3 5 

9 i%1-&fi2 6£^J£t£ (F4) c 

[0083] ore *m»*R3 5%winwKR2 

0 £R I E*fc*oTSiJ?ttt::»*L-t\ nv^^h* 
-;v2lO f Eai»2 9 a> 2 9b^«t> E^l9 0S 
50 ffi^gffit^ (F 5) o 
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[0 0 8 4] m^x, w»o*«Bt*jfc»L?t», :o 

VSR Zx-vf-sty 9*CM ?t$<Dj3& IZ X o T^Ffflf fc 
Jifflmffi^ 2 8^**T*,4:4*yi/- h&j&3 0 a 

KJSv>TliE«3 0 b £7^2 9 aM2 9 brticjgjjEi- 
& (F6) c 

[0 0 8 5] Ja±OXgtcj:orJ8iaSftfc4o^fiv* 

[0 0 8 6] J^T\ *«WO*7*ifeJg!E»cov^r, H 
[0 0 8 7] sfirfc, ( a ) ( c ) (y * h V 

-a - mm. &m (b) \±&m ( c ) ob-b ' mm* 

[0 0 8 8] 31\ v'J 3>*^fci|M*#afcKl o 1 
KST I (Shallow Trench Isolation) <fc ■} 
«*1 0 2 *JB«U *tt»-f *>ftAKJ: 0 P^;v 
««*®flEi--S (HI 9) 0 

[0 0 8 9] ^tc. h^^v^^SrJgjffi-f&fc*^, # 

^■T) *»«Lfc«. FtSl 0 3t LT»5 0 n 
mO^teSvU 3>«tl 03a, & 1 OOnm^n^ 
^■r>v';*-f K (WS i ) Xti^>^x> (W) R 
103b. ftlOO nm^afty'J a > (S i N) 10 
3 cR^itai"^o Mil 0 3 is*?-— 

W >t£ifeg 1 0 4 iMtiL-t-Zo igc^T. 
3 0 nmOfiftyiJ 0 5 *Ji»U i^fA-; 

^t^:^:i;oT^ Mil 0 3i:t^ K^*-;i/ 
ZmtfL-fZo F7>yX^Mt, j&2 5 0- 3 0 0 n 

2 30 SrifMTf £ (H2 0) o 

[0 0 9 0] ^t:, SiNIl03ct^h7;^iL 
T*£*§Rl 0 6£CMP (Chemical Mechanical Polishi 
ng ) ttfc/B^TTfflffcLfcflL i'v* h^*^ 1 0 7 

(HP^*->) 0 6 i'*9-->y 

*-friM&'t2> (H21) o 

[0 0 9 1 ] Uy^ h*Ifc*U ^^*JBjS-r 

^/c^OagmtiRl 0 8, WiUTPifciiA s * 
Lfc#U S i m*mmtZ> (H2 2) o 

[0092] ^ctc, 75yzMj&i~zfz&<7)mm.&mi 

0 8£S iNKtl03ct^hy/^iLTCMPft: 
* OTfflflrf&o tt^T, 10 0-2 0 0 nmia<^i 
il!0 9 (WilfBPSG^5X7Si0 2*) £ 

^^10 8KiIf ^tf* MJny^Ml 0 
"t&o ScV^T, ftKRl 0 9±KWx.lf 2 0 nmflSO 
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Ti/Ti NSO'l 0 0 n mga<OW* ^ 4: &*S14R 
111a im& U *<V±IZ 1 5 0 n mgjKO S i NI 
1 1 1 bSriftSfU dti^Sv**- - - t izX 
h«l 1 ltJBflii-ao 5t»i:, 3 0 nmSftO 
S i Nil 1 2*mmLfz&Ztl*^yT>?'l^ \£ y 

[0 0 9 3] &\z^ kT^HSliiit«^j:^ t c400 
nmflSO#6ifiRl l 3 (WilfBPSG^XvS 
i02^) «:Ji«U -ft£CMP&£fflv>T¥:filfc1- 

y h«l 1 1 fcWLTae*^ttfcjLy^>$rL. ^fetc 

□ t***J-fl.. Ml^'VT^^^ (Ti/TiN) X 
tfW. StVMiPS: K-yLfc*"y S i ^TSafcii*. 
fflflri-* (H2 3) o 

[0 0 9 4] KMWLtxyfy^i^o 
iSv>R, «x.«f5 0 nm<7)S i NRl 1 5 £ 
20 T^ffiH, iv^T3 0 0 nmmm.<DmmWkl l 6 («*. 

tfBPSG^7X7Sio 2 ») z^mizmmL, >t 

l^* Y-?*? 1 2 1 *fflv*T**R 
1 1 6St;s i NRl 1 5 SrR I EffiS-J§v*T.x * ^> 

1 l*Wt®L-t Z>o (B2 4) o 
[0 0 9 5] »i l 7**«4*J:3fc* 

V- YWMWPtl 1 8, «x(f2 0 0 nm<nmt* > if 
(W/N) . (R U ) Xti^x-^A 

***r4 K (RuOx) ^ffitc J: 0Jt»1" & 

(H2 5) o 

30 [0 0 9 6] %Llz^ x M^>v- K*S#fl.i l 8S: 

i 6<o±mtxcMpmzx vmmLT^mik 

KH® 1 1 8 t LTffiv^jbf-^A^ji/T^^Ajfc^ 
WJ± % f^>iMV»)A^FD>fi)A (BSTO) * 
OStSf*#R*:fflv^c4r^/f->^o»fti: LtlL/:t 

40 [0 0 9 7] ^ f V^vV- k*«i 1 8<OffliJS 

36*»ffli-& J: -5 t:ill l l 6Hi-; h^-v^-y^iz 
J: "J^UBft*i-^ 0 S i NI 1 1 

tSiNKlisii^h l/-yy-K*tl 1 8 3&*»« 

i"^^*,. ^ h l--vV- K««i l 8<0«BSOS i N 
Rl 1 bommx lOtOffi&RZfA h U-vV- KB 
1 1 8<7)±ffiU(iS i NRl 1 5li®jSS*LTv*4:\,» 
50 (12 7) 0 
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[0 0 9 8] ^ **/<v*if*#Rl 1 9 ^ L"^ 
WiLtf^* AT. b n vf-$ A (BSTO) $r 

*CVDttXI±*><?*i*K* ««t^>o «v*T, ■/ 
U- hSffil 2 O^LT, «x.tfl 0 0 nmgS^t 
r/^f>f> ;vr^ARXli;VT~^**^M 

^y^mm-fh (El 2 8) o 
[0 0 9 9] atOStttfflv^EWtKJS 

[0 10 0] H2 9I±, * b V-vV- Kn>^ b 1 
14 ^f U-vV- K*S1 1 8 fc^rttfcft^tt 

t Kih1~ * £ fc * f T £ & o 

[0 10 1] $^^^8*IiIi:^^T, H 
3 0 -S3 4 ^|SUMi:ffflt^o 

[0 10 2] **8***«li. EH 1 9~H2 8K*L 
fc * 7 Hifc^iS o X8 O - « * *H L O * * rt: 

7 Hlfe^S <o WIS t £ KH R tW JSt & * »H+ * 
[0 10 3] Ifi^«f*Ji»7***«^X8 (HI 9 

^m23oxm) **uatfw>xsfc 

ov^rBLTRW1-*o 4*, HTOH3 0-H3 4OI 
8ti, «7*Jfc»«^*5frt*H2 4-H2 8 0Ifit»i 

[0 10 4] 112 3OXg<0&. Mlt^t^^^ 
>^S«UfcOfl6V*R, «x.(f 5 0 nm<DS i NRl 1 5 
fcJ^-fciPS^EK^KU Iv^T 3 0 0 nmSK© 
#&SSR116 (fljclfBPSG^X7Si02«) 

b^**fcfflvvci|ft*Rl 1 6 £ R I EftK* 
t:MttX7f^U *«1 1 7trKffit^o iOt 
S i NRl 1 5 ti^f>^7 b 7^tt?)o 

y^>^£^> ttftRl 1 6 t 2 0 nmgK*#ln]K 

«ttRl 1 6=^-7^^ fcLT, RIEffi^^TM 
W*S*ifcS iNRl 1 5trxyfV/R*t4o 
i^H, £liRl 1 6£^ftK^^>^t&-£K 
J: 0 «SB 117 OMtMK** 9 (« L 2 7 HifeffM 

(H2 4) MLli 9 > 

OfiEffla^S < (H3 0) c 

[0 10 5] *1 1 7#Si&*$K* M'-v 

y- K«S*tftl 1 8 LTWJxtf 2 0 0 nmSS<^l 
^>^f> (W/N) , ;Vt-^ (Ru) Xli^ 
fi^i^tWK (RuOx) Sr*^7*auJ:*)ii 

at* (03 1) c 

[0 10 6] * > U-->V- KWffittttl 1 8 £ 
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j^jfRi 1 6<D±mi?cM?mzimmLx¥&it 

U X bV-vV- K«ft4:JK«:+& (H3 2) « 
[0 10 7] JjcK. * b l/-vV- K«S1 1 8 0fJM 
#Btirr&*7fc*fcRl b^7f->^^ 
<fc^£UI&£t£o -<?>NK SiNR1154^if 

1 1 3tf^xy ^>^£ft£££(i£^o Z<DbZM&L 
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